Abstract. Clutch desertion and re-nesting are important components of fitness when predation is frequent. In nestbox populations however, nest predation and desertion are rare but can be studied by experimental manipulations. We experimentally reduced clutches of pied flycatcher, Ficedula hypoleuca, by removing one egg per day until desertion occurred. The size of the clutch at desertion and whether females re-nested or not were used as measures of the female response. Of the deserting females, 74% re-nested in our study area. Re-nesting frequency was correlated with date but not with the size of the clutch laid. The majority of the non-re-nesting females deserted empty nests, while the majority of re-nesting females deserted one egg. Clutch size at desertion was not correlated with the size of the clutch laid nor with laying date; it was smaller than the size predicted by an optimality analysis of the value of both the current (deserted) and the replacement clutch. For the re-nesting females, there was a negative correlation between fledging rate of the replacement clutch and the size of the clutch at desertion. Our predictions, made under the hypothesis that desertion and re-nesting are adaptive behaviours, were partly supported by the data; we explain the discrepancy by the constraint of searching for a new nest site or mate for re-nesting.
Clutch size and laying date have been extensively studied as major factors determining breeding success in birds, but nest desertion and re-nesting have received much less attention. In natural populations, nest desertion and re-nesting, mostly induced by nest predation, are frequent and likely to be subjected to strong selective pressures so that any decision rule may be adaptive. However, the importance of these behaviours has often been neglected because many studies are carried out on populations breeding in nestboxes where nest predation, and, consequently, desertion and renesting are artificially rare. In our study species, the pied flycatcher, Ficedula hypoleuca, predation rates of 23 and 39% have been reported for natural populations, while only 5-6% of nests were predated in populations breeding in nestboxes (Nilsson 1984; Alatalo et al. 1990 ).
Our aim was to evaluate the adaptiveness of desertion and re-nesting behaviour. We experimentally removed clutches as a means of inducing a large number of birds to perform these otherwise difficult to study behaviours. In previous experiments, clutches have been either reduced to fixed sizes (Amstrong & Robertson 1988) or completely removed (Slagsvold & Lifjeld 1986 , 1988 , 1990 . We designed our experiment so as to quantify desertion not as a dichotomous decision, but as a graded response. We removed one egg per day until desertion occurred and used the number of eggs left in the nest when the female deserted (clutch size at desertion) as a measure of the female's behaviour. All the experimental females were eventually forced to desert, and we measured the characteristics of all re-nesting attempts. Our experimental females were presented with what could be called the 'inverse clutch size problem': how small can a clutch be before the female should stop incubating and desert. The second decision they were confronted with was whether to re-nest within the same breeding season.
Under the assumption that desertion and re-nesting are adaptive behaviours, the following predictions can be made. Females should decide to desert when the expected net benefit of the current clutch falls below the expected net benefit of future breeding attempts. Females re-nesting 
